Research
Introduction
For millennia, Peru has been a place where a wide range of plant species have flourished, due to a diverse ecology that supports plants utilized for a variety of purposes. Evidence of ancient use is provided by archaeological work on indigenous cultures of Peru (Donnan 1995 , Donnan & Mackey 1978 , Donnan & McClelland 1999 , Glass-Coffin et al. 2004 , Hastorf 1998 , 1999 . Long before the advent of Western medicine and computer technology, extensive use of medicinal plants was an Andean tradition, one which still continues today. Even though there are many doctors, hospitals, and pharmacies all over Peru, other health alternatives exist based on indigenous knowledge (IK) that has been passed down from generation to generation by traditional healers, curanderos, and herbalists throughout Peru. The documentation of this knowledge reaches back to colinial times (Sharon & Bussmann 2006a) , and has been revived in studies since the 1930s (Larco-Herrera 1940 , Lira 1985 , Soukup 1987 , Towle 1967 , Valdizan & Maldonado 1922 . Although folk knowledge and medicinal plants are still used, it has become more and more difficult for this way of knowing to compete with the Western medical system that has been increasing exponentially throughout the 20th and now into the 21st century.
Traditional knowledge of healers and venders is being maintained by fewer people as time passes. This means that there are fewer people using plants for medical purposes. It is our conviction that more effort should be made to assure that this knowledge is kept alive, especially for the benefit of the Peruvian people. While it may not be entirely true that politicians have always worked for the best interests of the Peruvian people, there certainly are individuals who have worked to help keep traditional knowledge alive and to bring it to the attention of the scientific community. Foremost among such endeavors in Peru is the pioneering work of Dr. Fernando Cabieses (1990 .
In order to bolster the movement to keep traditional and indigenous knowledge alive, efforts should be made to discover how often this knowledge is actually used by the Peruvian public. Previous studies along these lines include an epidemiological survey performed in 1981 by Michael Heumann and Carole Lynne Clarke (Clarke & Heumann 1981) in El Porvenir, a shantytown on the outskirts of Trujillo and in 1985 by Bonnie Glass-Coffin (Glass-Coffin 1985) who looked at the influence of class on decisionmaking by trujillano clients interviewed at a pharmacy and others interviewed after consulting an herbalist. In recent years, even the Peruvian social security administration recognized the importance of traditional treatments (EsSalud 2000) .
The present study is an updated, although smaller, version of the previous studies which attempts to discover how many people are using medicinal plants and traditional knowledge today. It was done by looking at medicinal plant use and comparing it to pharmaceutical medicine usage. An interview questionnaire was developed to learn what opinions people have regarding the two types of medical treatments. The study was carried out at Clinica Anticona with the permission of Dr. Noé Anticona, who runs his own medical clinic in El Porvenir, the same community studied by Heumann and Clark (1981) (Figure 1 ). The interview questionnaire sought to shed light on how much people use each system, reasons for usage, a comparison of both, and information on why one might be used more than the other. Since the use of Western medicine is increasing in this society, the main hypothesis tested was that, although medicinal plant usage is high in this population, pharmaceutical medicine is even higher because of the scientific research validating bio-medicine.
Materials and Methods
Interviews were held daily at Clinica Anticona with patients waiting for their appointments with Dr. Anticona. People would arrive at the clinic sometime before the doctor in hopes of assuring priority. The doctor had two shifts, one between 9 a.m. and 2 p.m. and the other between 5 p.m. and 10 p.m., which were the prime times to interview people. Interviewees were chosen at random while waiting for their appointments either by introduction by the receptionist or the researcher. They were chosen according to their availability, while waiting to be seen by the doctor, or after they had finished their appointments. Some were also chosen as they entered the laboratory to receive or pick up test results. The first step was to explain the purpose of the study and the Prior Informed Consent Form (Appendix 1), which was signed by those who agreed to participate. The interviews were conducted by using the questionnaire (Appendix 2) as a guide for conversation, making sure all of the questions were answered. The interviews became shorter as time went on, but most lasted somewhere between 5-10 minutes. Printouts were made of the Questionnaire and the Informed Consent Form and were used for each interview. The interviews were conducted until 100 were completed.
The most logical scientific names for the species mentioned by the informants were established by comparing the vernacular names given to plant material collected in the medicinal plant markets in Trujillo. In most cases a vernacular name was found to refer only to a single plant species. In a few cases (e.g. Chanca Piedra), more than one species was referred to by the same vernacular name, and all scientific names are given in Table 1 respectively. In cases where a possible scientific identification was not clear (e.g. Comija), no scientific name is given in Table 1 .
Results
The first study used for reference performed in 1981 by Heumann & Clarke consisted of a household health interview and examination survey, which took place in a squatter settlement called El Porvenir, located on the outskirts of Trujillo, a city on Peru's northern coast. The purpose of the study was to produce information that could then be used to help the Peruvian Government in plans for improving health-care services in similar communities throughout Peru. The data were also used in order to document some health-care beliefs and practices and to illustrate the range of local knowledge along with the possible combined application of "Traditional" versus "Western" Medicine. The project was carried out for three months and included nearly 2,000 people. While most of the study was conducted with families, a lot of the information dealt with children, especially since almost half of the population in El Porvenir was under 15 years of age.
Considering how much information was obtained, there were many findings, but there were a few that especially pertain to the present study. Regarding health-care beliefs and practices, there were many health caretakers who demonstrated a wide range of knowledge ranging from what could be described as "magico-religious" or "Traditional" to "Biomedical" or "Western." Different factors leading to the decision regarding what kind of treatment one received, included the availability of health practitioners, the severity of illness, and the anticipated cost of the treatment. About half of the responses reflected plant usage among patients at Clinica Anticona in El Porvenir, Peru www.ethnobotanyjournal.org/vol5/i1547-3465-05-185.pdf Boldo (Peumus boldus Molina) 9
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Romero (Rosmarinus officinalis L.) Unquia real (Eugenia obtusifolia Cambes.) 1 scientific knowledge about illness and about one third related to "Traditional" Medicine. In many cases, traditional cures were used to treat psychosocial conditions like susto (fright) or mal de ojo (evil eye). One of the most important findings of Clarke & Heumann 1981) , tested in the present study, was, that 40% of all health caretakers reported using a combination of Traditional and Western Medicine for treatment of illness, i.e., accepting the more recent forms of biomedicine while also retaining traditional forms of treatment.
The other study providing a precedent for the current project was conducted in 1985 (Glass-Coffin 1985) . The study assessed the influence of class (defined by education level and residence) on decision-making by clients interviewed at a pharmacy and others interviewed after consulting an herbalist. Trujillo was chosen because of the two different co-existing medical traditions; "Traditional" and "Western" medicine to be found there. The aims of the research were three-fold: identify and examine the correlations between healthseeking behavior and class; identify the factors influencing health-seeking behavior; and finally to compare and contrast surveys, case histories, and participant-observation as indicators of the decisions made.
This study is important because there still have not been additional studies in this area focusing on the middle class for which there is little information in the literature on Latin America. Another issue in current studies is that most assume that Traditional Medicine decreases in importance as levels in education, income, and cultural integration increase. This is not necessarily accurate, and the present study seeks to shine some light on this issue.
The most important finding of Glass-Coffin (1985) was that class or socioeconomic status or accessibility to "modern" medical services did not seem to influence health-care decision-making among the predominantly middle class samples taken. There actually were other factors that contributed more to the decisions made, including illness type, patient age, and gender. It also seemed that the continued use of Traditional Medicine occurred because it satisfied different needs that Western Medicine could not meet. The importance of cultural and spiritual well-being and integration exerted a large influence in decision-making, regardless of class level and socioeconomic status.
In the present study there was an overwhelming majority of women who participated, i.e 72%. The ages were somewhat spread out, 95% being 21 years and older. The largest age group was between 21-35 at 46%, followed by those between 36-50 at 33% and lastly by those 51 years or older at 16%. Almost half of the interviewees were married while about a quarter were single or cohabitating with a partner. Among the sample, there were residents from 1.
2.
3.
over 30 different areas in and around Trujillo. The largest group of people came from El Porvenir, as expected, since the clinic is located in El Porvenir. The next notable group came from Trujillo, which was also expected, given that it is the largest and closest city in the area.
When looking at levels of education, there was quite a mixture in the sample, with 98% having at least some kind of formal education. Almost half of the population had gone to high school and about a quarter had had some kind of elementary or university education. The next three questions had to do with three traditional folk conditions in Peru, susto (fright), chucaque (shame), and mal daño (sorcery). It was surprising how many people said they did know of and believe in these conditions, considering that this information was obtained through an interview with a person they previously did not know. Eighty-four percent said they knew and believed in susto and chucaque while only 58% said yes to mal daño. It seems as though the former two conditions are more widely believed in while people are more skeptical about or perhaps fearful of mal daño. Even though the lowest response was for mal daño it is still interesting to see that more than half said yes to this condition.
Looking at the next questions, a small change had to be made in the scale of what was previously 1-5 to what is now 1-3. "Nunca" (never) and "casi nunca" (almost never) along with "frequentemente" (frequently) and "muy frecuentemente" (very frequently) were pooled into two categories because it was hard to distinguish between the two in order to get a good answer. Sixty percent of the population said that they used medicinal plants "moderadamente" (moderately) while about 20% scored at one of the two extremes. What was interesting about the next part of the Questionnaire was the diverse array of plants that were named as being commonly used. Near 80 different plants were named throughout the different interviews. In most cases, regardless of whether plants or pharmaceutical medicine were being used more often, at least one plant was being or had been used previously. A complete list of all plants mentioned is given in Table 1 , while the uses of the 15 most important plants are given in detail in Table 2 .
Matico and manzanilla are tied for the first position with each being mentioned 28 times in all of the interviews. In addition to these there are many that were mentioned two times and many more that are just mentioned once. The list of those that are mentioned just once is a diverse one, including plants like brochamelia, cebolla, and pajaro bobo.
The same question, this time with regard to pharmaceutical usage, elicited very similar responses with regard to frequency of use. About 65% of the population said they used pharmaceuticals, 25% used them frequently and, 10% almost never. Slightly more respondents used them plant usage among patients at Clinica Anticona in El Porvenir, Peru The next question respondents were asked was whether medicinal plants or pharmaceuticals were used more often. Results show that over 50% said that they used pharmaceutical products more often while 35% said they used medicinal plants more often. About 15% said they used both in equal amounts. People seemed to agree that pharmaceuticals were more effective, were used because they were doctor-prescribed, and/or that use of medications was backed by scientific research. There were 11 other reasons given, but none of them were as significant as the three mentioned above (Table 4) . Some of the other reasons included having a chronic sickness and a lack of information on medicinal plants. The reasons why medicinal plants were used more often were fairly different when comparing them to those for pharmaceutical medicines (Table 5 ). People had diverse responses, not agreeing as much as in the case of use of medications. Since there were fewer responses regarding higher medicinal plant usage when compared to pharmaceuticals, there also seemed to be a generally lower number of responses having to do with reasons given for the use of medicinal plants. That is why responses showed lower figures than those registered for pharmaceutical use. People who used medicinal plants more frequently did so because they are natural, pose no risk or harm, and are considered to be better alternatives to modern medicine.
Discussion
The main finding of our study emerged from responses to the last question. Of the 100 people surveyed, only 16 Alternatives don't work 1
Medicine not needed 1
Plants used first 1
Doctor prescribed 1
Medicine is quick for the moment 1 people preferred pharmaceutical products in comparison to medicinal plants. The remaining information gathered provided more insight into the reasons. Interestingly, many more women than men ended up in the sample. There are several possible explanations for this. First of all, interviews were performed before and after almuerzo or lunch break. Because of the timing, it could be said that the reason there were more women was because the men were at work. Many women who were at the clinic accompanied someone else, whether it was a mother, child, or some other family member. Thus it seems that women were often there to accompany someone else, which would account for their higher numbers among respondents. Although a generalization, it could also be said that women hold a "caretaker" position as part of their family role. Women, and especially mothers, would usually be in charge of making sure that all family members are cared for, especially if they do not work and stay at home during the day.
When looking at age groupings, the category with the most people is the one between 21-35 years of age. One cannot be too sure about why this is the case, but during the interviews, it looked as though most of the woman accompanying someone else were in this age group. Since the Questionnaire did not ask whether the person was a patient that day or not, this is speculation.
Something that struck the researchers, not directly related to plant use, was the number of people in the "conviviente" -cohabitation, category. Conviviente or someone who resides with a spouse was not originally part of the Questionnaire. It did not come up until a respondent answered "conviviente" to the martial status question. In a traditionally Catholic society, it is frowned upon and discouraged to live with someone or have a child out of wedlock. It could be that certain circumstances have led people to delay marriage into the future. A possible explanation is that, since marriage is very costly, and thus is often delayed.
Regarding education, what was interesting was that the same number of people had only a primary education as those who had a college education. According to the sample, there is a small disparity in education level. Because the sample was relatively small, it cannot be said how well this might reflect the actual situation. Things could change after looking at a larger sample.
The next questions in the questionnaire were regarding three traditional folk conditions, susto, chucaque, and mal daño. These conditions could be described as being psychosomatic or related to the nervous system, in other words, the mind and body relationship. In English, susto, means "fright" which can be caused by anything that frightens someone, resulting in an imbalance in the body. This condition can vary in degree of severity, but can be cured by a limpia or cleansing ceremony. Chucaque is a condition in which someone has been affected by an incredible embarrassment and shame, which causes headaches. A curandero (healer) is used to correct it by doing a chiropractic maneuver in which a part of ones hair is pulled from the head. Mal daño means harm and is the result of a hex or spell which leads to sickness and/ or bad luck. This condition can also vary in severity, but it requires more work to be healed than susto. A limpia and even a mesa, a stronger cleansing ceremony by a curandero are needed to rid oneself of mal daño. The questions relating to these syndromes were important to start off the conversation and were a way of introducing traditional folk knowledge into the interview. Knowledge of these conditions and how to heal them tends to correlate with the use of medicinal plants.
An important outcome of this study was to be able to get a list of plants that people commonly use. Although many plants were identified, only the ones that were named most often seem to be of major significance. They are used to treat many conditions ranging from coughs and colds to inflammation of the liver and kidneys.
Along with the types of plants used, the reasons for pharmaceutical usage are also important. It seems as though the most frequent use was for alleviating coughs and colds, which seems understandable because this is probably the case in many parts of the world.
What seems interesting is that there are more serious conditions affecting the people for which they have to take medicine. For example, many people are taking drugs for digestive and kidney issues, which are not everyday problems, at least this does not appear to be the case in the United States. Also, many of the people who had these problems seemed to be very young, considering the severity of the condition. It appears that younger people are affected by problems that occur later in life in the United States.
When looking at the reasons why people chose medicinal plants or pharmaceuticals for greater consumption, it seemed as though the major reasons were fairly obvious. Many people preferred using plants more often because they are natural and safe. Pharmaceutical products have too many synthetic chemicals and foreign substances that can affect the body. Using plants that have been in use for centuries seems to be a safer and healthier alternative. Many people said that pharmaceuticals were used for particular illnesses, but often had side effects that result in negative impacts elsewhere in the body. Respondents agreed however, that pharmaceutical products were more effective than medicinal plants. Even though they still used plants, they would not completely depend on them, knowing that there is a limit to their use. A lot of agreement was registered for use of doctor's prescriptions. Many people have faith in their doctor, and if he recommends using a certain medicine, they will use it. This faith is based on the confidence people have in science and medicine with a great deal of research available, which has gained the public's trust. Because of this, people feel safer relying on modern medicine. Along with the research, people know that medicine has noticable effects that can be more easily obtained than those from plants. Plant remedies take longer and are more subtle in their effects. These are reasons why pharmaceuticals are used more often. Although the number was minimal, there were respondents who did say that they used the two kinds of medicine in the same amounts. What was interesting was that people said that they used both together. For example, often people said that they would drink a cup of herbal tea while taking pills. Although people felt that each type of medicine has a role, most agreed that pharmaceuticals provide the best route taken for fighting certain sicknesses.
Conclusion
As earlier studies demonstrated, medicinal plants are still used in Peru, a finding which is also supported by this study. The main difference in this updated survey is that, while the sample is small, the results are somewhat more fine-tuned. Medicinal plant usage is still prevalent, but also somewhat lower than when compared to the use of pharmaceuticals. It is important to know this because it indicates that efforts should be made to maintain traditional medicine and to prevent it from being lost due to the prevalence of scientific medicine in the 21st century. If anything, ways should be found to make plants more integrated into everyday medicine and doctors should encourage increased usage for their patients. Some modifications could improve follow-up investigations. Besides increasing the sample size, more work should be done to determine a better way to randomize the way people are chosen for interviews. The scales for determining frequency of usage could be changed since it was hard to determine use-frequency, given that a majority of the people chose moderate use. While the environment of the clinic is good, it is expected that people will already use pharmaceuticals. Using an additional location where increased medicinal plant usage is already expected would balance the results. Because of the decreasing amount of medicinal plant usage, it is important to continue studies like these that could help determine what factors have caused this reduction and what factors could be changed in order to improve the situation. While today's medicine has saved many lives and is used all around the world, it is important to maintain knowledge that has been used for centuries, especially since it has unrealized potential to be a part of our daily lives.
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